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Environmental Monitoring
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REEF
(Reef Environmental Education Foundation)
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Data Classification
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Jeong et al., GRL 2013

Red maple (A. rubrum)

A. rubrum, 2080-2099

Nature’s Notebook



Program Development & Evaluation

eBird

Willow Flycatcher annual occurrence
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Sea turtle conservation
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ALLARM
(Alliance of Aquatic Resource Monitoring)
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participatory action research

community science

volunteer monitoring

civic science

traditional ecological knowledge

Public participation in scientific research

a.k.a…
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Citizen Science
Volunteers and professionals engaged in collaborative
research to generate new science-based knowledge
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Define a question/issue

Gather information

Develop explanations

Design data collection methods

Collect samples

Analyze samples

Analyze data

Interpret data/conclude

Disseminate conclusions

Discuss results/inquire further

Contributory Collaborative Co-CreatedModels

Bonney et al. 2009. CAISE Inquiry Group Report
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Deliberate design

Shirk et al. 2012
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Social-ecological impact

Scientific knowledge

Individual learning
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Scientific knowledge

documenting range shifts
(Bonter et al. 2011)

identifying potential mismatches
(Batalden et al. 2007)

identifying vulnerable species
(Crimmins et al 2008, 2009)

health planning
(Levetin and Van de Water 2008)

anticipating effects on water sources
(e.g., CoCoRaHS)
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Individual learning

engage critical thinking
(Trumbull et al. 2000)

science learning, skill acquisition
(Kountoupes and Oberhauser 2008)

environmental stewardship
(Evans et al. 2005)

interest, efficacy
(Crall 2010)

citizen empowerment
(Kolok et al. 2011)



Program Development & Evaluation

Social-ecological impact

environmental justice
(Wing et al. 2008)

social capital
(Overdevest et al. 2004)

community capacity
(Ballard et al. 2008)

disaster and conflict resiliency
(Tidball and Krasny 2012)

species management
(Delaney et al. 2006)
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Contributory Collaborative Co-Created

Strengths Analysis Framework

Knowledge of
global systems

Data &
publications

Spatial/temporal
coverage

Outreach &
exposure

Social
capital

Policy &
advocacy

Adaptive
management

Conflict
resolution
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http://www.flickr.com/photos/cr
b/103586567/

Photo, MLMP photo gallery

Organizing
for

Maximum

Impact

Organizing
for

Maximum

Impact
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Participant recruitment: Scistarter.org
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Capacity building: CitSci.org
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Data
Management

Andrea Wiggins
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Engaging
diverse
audiences

Association of Science-Technology
Centers Task Force



Program Development & Evaluation

Interest in
Science & the
Environment

Interest in
Science & the
Environment

EfficacyEfficacy

MotivationMotivation
Knowledge of
the Nature of

Science

Knowledge of
the Nature of

Science

Skills of
Science
Inquiry

Skills of
Science
Inquiry

Behavior &
Stewardship
Behavior &

Stewardship

Developing and
Evaluating
Learning

Outcomes
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Citizenscience.org
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Citizen Science Association
“Advance Citizen Science through Communication,

Coordination, and Education”

• Steering Committee plus Working Committees

• 2000+ members

• Annual conference (Feb 2015 @ AAAS)

• Peer-reviewed journal (best practices)
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Grand Challenges

• over wide geographic areas

• in large quantities

• over long periods of time

• on a diversity of taxa

• in a variety of habitats
• public lands

• private lands

• via standardized methodology

• Air Quality

• Water Quality

• Noise Pollution

• Invasive Species

• Range Shifts

• Emerging Diseases

• Climate Change
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